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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect 
the original precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] The light corpuscle child module characterized by having had the 1st 
substrate which carries out loading immobilization of the above-mentioned light 
corpuscle child, and the 2nd substrate which forms an external terminal in the light 
corpuscle child module which was equipped with light corpuscle children, such as 
semiconductor laser and an external modulator chip, in the package, and was equipped 
with the optical fiber for outputting and inputting a lightwave signal to this light 
corpuscle child, and forming a KOPURENA track in the electrical signal I/O section of 
these 1st and 2nd substrates. 

[Claim 2] The light corpuscle child module according to claim 1 characterized by 
connecting between the mutual KOPURENA tracks of the 1st substrate of the above, 
and the 2nd substrate with a flexible patchboard. 

[Claim 3] The light corpuscle child module according to claim 2 characterized by the 
above-mentioned flexible patchboard forming the KOPURENA track. 
[Claim 4] The light corpuscle child module according to claim 1, 2, or 3 characterized 
by forming the thin film resistor for impedance matching into the input signal 
propagation path of the KOPURENA track on the substrate of the above 1st. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention is concerned with light corpuscle child modules, 
such as a semiconductor laser module for optical communication, and an external 
modulator module, and relates to the broadband light corpuscle child module 
especially used under the high-speed modulation of a gigabit band. 
[0002] 

[Description of the Prior Art] The light corpuscle child module for changing a 
lightwave signal and an electrical signal in the field of optical communication 
conventionally is used. 

[0003] For example, drawing 6 explains an example in the case of being the 
semiconductor laser module whose light corpuscle child is semiconductor laser (refer to 
the patent No. 2616469 official report). It is condensed with a lens 13 and the laser 
beam by which outgoing radiation is carried out from the semiconductor laser 1 
contained in the package 6 is combined with the optical fiber 14 which made the axial 
center in agreement with the optical axis. 
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[0004] Semiconductor laser 1 is laid so that the signal propagation direction and the 
direction of optical outgoing radiation may be in agreement on the 1st microstrip line 
16 which consists of the metal formed in the 1st substrate 2 which consists of ceramic 
material etc., and the carrier 5 is carried on the thermoelectron cooling component 
which is not illustrated again on the carrier 5 with which the 1st substrate 2 consists 
of a metal plate etc. By adjusting the die length of the 1st microstrip line 16, the 
location of the semiconductor laser 1 in a package 6 is set up freely. 
[0005] Moreover, the 2nd microstrip line 17 is formed on the 2nd substrate 8 which 
consists of the ceramic material for forming the external terminal of a package 6, and 
the 1st microstrip line 16 and 1st bonding wire 18 connect. In the middle of the 2nd 
microstrip line 17, the chip resistor 19 for impedance matching with semiconductor 
laser 1 is laid. The modulating signal 7 supplied reaches semiconductor laser 1 
through the 2nd microstrip line 17, chip resistor 19, 1st bonding wire 18, and 1st 
microstrip line 16 from the modulation circuit which is not illustrated. Another 
electrode pattern is formed in the top face of semiconductor laser 1, and the 2nd 
bonding wire 20 connects with the carrier 5 as a relay point for grounding to a case 
gland. 

[0006] The photodiode 15 for monitors which carries out the monitor of the back 
outgoing radiation light of semiconductor laser 1 is arranged at the side which opposes 
the lens 13 of semiconductor laser 1. In this drawing, other circuit parts in the 
packages (connection with a case gland from a carrier 5 etc.) 6 connected to other 
external terminals implanted in the package 6 and these external terminals are not 
illustrated in order to avoid complicatedness. 

[0007] The representative circuit schematic which expressed said signal propagation 
path to drawing 7 in simple is shown, and the signal light modulated by driving 
semiconductor laser 1 with a predetermined electrical signal can be obtained. 
[0008] Here, the 1st bonding wire 18 and 2nd bonding wire 20 are expressed with die 
length of 1mm as an inductance of about 1 nH. An inductance value is proportional to 
the die length of bonding wires 18 and 20, and in inverse proportion to a wire number. 
In the semiconductor laser module used under the high speed modulation of a gigabit 
band, in order to suppress the loss and reflection in electric connection between a 
semiconductor laser drive circuit and semiconductor laser and to have to make the 
inductance on a signal propagation path into min, reduction of an inductance is 
realized because make bonding wire length into the shortest and he generally does two 
or more bonding. 
[0009] 

[Problem(s) to be Solved by the Invention] With said conventional technique, he is 
Bondi on a signal propagation path. Since NGUWAIYA 18 and 20 is wired, he is Bondi. 
With the parasitism inductance which NGUWAIYA 18 and 20 has, reflection and loss of 
a modulating signal arose and the band limit was received in the modulation frequency 
of a semiconductor laser module. 

[00 10] Moreover, the 1st microstrip line 16 needs to set the distance as 1mm or less 
actually, in order to be set up between semiconductor laser 1 and the photodiode 15 for 
monitors and to obtain the receiving sensibility of enough photodiodes 15. Therefore, 
wirebonding to the 1st microstrip line 17 was difficult. 

[0011] In addition, as aforementioned, when the resistance for adjustment for taking 
impedance matching with semiconductor laser 1 was contained in a package 6, since 
distance was short, the 1st microstrip line 16 is impossible for the installation to the 
middle also by means to form with a thin film, and needed to lay the chip mold 
resistance 19 with the means of solder etc. in the middle of the 2nd microstrip line 17. 
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The soldering section of a chip resistor had the problem of being easy to become the 
cause of electric reflection. 

[0012] The purpose of this invention is to cancel the trouble of the above-mentioned 
conventional technique, reduces the parasitism inductance on the signal propagation 
path to semiconductor laser, and is to offer a broadband semiconductor laser module or 
a light corpuscle child module. 
[0013] 

[Means for Solving the Problem] It is characterized by having equipped this invention 
with the 1st substrate which carries out loading immobilization of the light corpuscle 
children stationed in a package, such as semiconductor laser and an external 
modulator chip, and the 2nd substrate which forms an external terminal, having 
formed the KOPURENA track in the signal I/O section of these 1st and 2nd substrates, 
and constituting a light corpuscle child module. 

[0014] Moreover, it is characterized by this invention connecting between the mutual 
KOPURENA tracks of the 1st substrate of the above, and the 2nd substrate with the 
flexible patchboard in which the KOPURENA track was formed. 

[0015] That is, a KOPURENA track is formed instead of the 1st and the 2nd microstrip 
line, and he is Bondi. The above-mentioned purpose is attained by connecting with the 
flexible patchboard which formed the KOPURENA track instead of NGUWAIYA. A 
KOPURENA track is not limited to a straight line, when it has a degree of freedom in 
formation of the central conductor width of face which is an input signal line. Moreover, 
it is not considered that the flexible patchboard in which the KOPURENA track was 
formed is an inductance, and it does not receive electric reflection or loss. Furthermore, 
by forming the resistance for impedance matching with a thin film in the middle of a 
KOPURENA track, electric reflection of the soldering section of a chip resistor can be 
controlled, and the frequency bandwidth of a light corpuscle child module can be raised. 
[0016] 

[Function] A KOPURENA track is formed on the 1st and 2nd substrate, between each 
KOPURENA track is connected with the flexible patchboard which similarly formed 
the KOPURENA track, by forming the thin film resistor for impedance matching in the 
middle of the input signal propagation path of the 1st KOPURENA track, the 
parasitism inductance on a signal propagation path can be reduced, and electric 
reflection or loss cannot be received, but the small signal frequency response 
characteristic of a light corpuscle child module can improve, and bandwidth can be 
raised. 
[0017] 

[Embodiment of the Invention] Hereafter, drawing 1 explains one example of this 
invention. 

[0018] Drawing 1 is a top view in which a light corpuscle child shows the configuration 
of the semiconductor laser module of this invention which is semiconductor laser. The 
same sign is given to the same part as drawing 6 . 

[0019] The 1st KOPURENA track 3 where an input impedance becomes 50 ohms by 
metallizing is formed on the 1st substrate 2 formed of alumimium nitride material. 
While being the central conductor spread by the input signal of the 1st KOPURENA 
track 3, the thin film resistor 4 for impedance matching with semiconductor laser 1 is 
formed. Loading immobilization of the semiconductor laser 1 is carried out on the part 
used as the termination of the central conductor of the 1st KOPURENA track 3. 
[0020] On the carrier 5 which consists of conductive ingredients, such as copper 
tungsten material, loading immobilization is carried out by means, such as soldering, 
the 1st substrate 2 is carried on the thermoelectron cooling component for temperature 
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control of the semiconductor laser 1 which is not illustrated, and hold immobilization 
is carried out into a package 6. 

[0021] A package 6 is 14 pin butterfly form package which used the ceramic substrate 
for lead formation of the semiconductor laser module used by modulation rate 10 Gb/s. 
The 2nd KOPURENA track 9 is formed on the 2nd substrate 8 which is a ceramic 
substrate by the side of the lead into which a modulating signal 7 is inputted, and the 
flexible patchboard 10 with which the KOPURENA track was similarly formed 
connects between the 1st KOPURENA track 3 and the 2nd KOPURENA track 9. 
[0022] Moreover, the lightwave signal by which outgoing radiation is carried out from 
the above-mentioned semiconductor laser 1 is condensed with a lens 13, it is drawn 
from an optical fiber 14, and the photodiode 15 for monitors which carries out the 
monitor of the back outgoing radiation light from semiconductor laser 1 is arranged. 
[0023] The detail of the flexible patchboard 10 is shown in drawing 2 . The copper foil 
11 of three sheets which consists of thickness of 20 micrometers or less is set as a 
dimension from which spacing of the width of face of the main copper foil along which a 
modulating signal 7 passes, and the copper foil of both the sides installed in a case 
gland is set to impedance 50ohm, and is fixed and formed by the insulator 12 which 
consists of polyimide system resin. The both ends of copper foil 11 are slightly exposed 
so that it may become connectable by soldering etc. In addition, it may form with gold 
foil instead of copper foil 11, and you may connect with the means by 
thermocompression bonding etc. 

[0024] The flexible patchboard 10 is thin, soft, and since flexibility is good, it is not 
inferior to wirebonding in workability. 

[0025] A modulating signal 7 results in semiconductor laser 1 through the central 
conductor and thin film resistor 4 of the central conductor of the 2nd KOPURENA 
track 9 where the input impedance was set as 50 ohms, the central conductor of the 
flexible patchboard 10, and the 1st KOPURENA track 3. A bonding wire 20 connects 
with the grand (COM) pattern of both the sides of the 1st KOPURENA track 3, and the 
p side of semiconductor laser 1 is grounded in the case gland. 

[0026] The sectional view of the microstrip line substrate used for drawing 3 by the 
conventional module here and the sectional view of the KOPURENA track substrate 
used for drawing 4 by this invention are shown. In the case of the microstrip line 
substrate shown in drawing 3 , the characteristic impedance is determined by 
thickness [ of a substrate ] H, specific-inductive-capacity epsilonr, and the track width 
of face W. Generally, since it is fixed, substrate thickness H needs to presuppose that 
track width of face is also fixed. 

[0027] on the other hand, the case of the KOPURENA track substrate of drawing 4 -- 
the central conductor width of face W and touch-down - it is decided by 
specific-inductive-capacity epsilonr of the ratio of the spacing G to a conductor (grand 
pattern), and a substrate. Therefore, it is possible to set up the central conductor width 
of face W freely on the same substrate, and connection by the flexible patchboard 10 
which formed the KOPURENA track when it was not necessary to consider as a 
straight line until it results in semiconductor laser 1 as shown in the 1st KOPURENA 
track 3 of drawing 1 and the 2nd KOPURENA track 9 is also attained. 
[0028] It turns out that it is not influenced of the parasitism inductance which the 
bonding wires 18 and 20 as shown in the conventional example of drawing 7 have so 
that the representative circuit schematic which expressed the signal propagation path 
by this example to drawing 5 in simple may be shown. 

[0029] Since the bandwidth in the small signal frequency response characteristic of a 
semiconductor laser module is in inverse proportion to an inductance value, by having 
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reduced the inductance like this example, to 3dB bandwidth having been 25GHz, 
bandwidth is improved by 28GHz and it can be broadband-ized to it in the conventional 
example. Moreover, there is no wirebonding near a photodiode and workability can be 
improved. 

[0030] In addition, although semiconductor laser 1 was used as a light corpuscle child, 
light corpuscle children, such as an external modulator chip, can be used in addition to 
this, and a light corpuscle child module can also consist of above-mentioned examples. 
[0031] 

[Effect of the Invention] The 1st substrate which carries out loading immobilization of 
the light corpuscle children stationed in a package, such as semiconductor laser and an 
external modulator chip, according to this invention, By having had the 2nd substrate 
which forms an external terminal, having formed the KOPURENA track in the signal 
I/O section of these 1st and 2nd substrates, and having constituted the light corpuscle 
child module, the parasitism inductance on an input signal propagation path can be 
reduced, it is improved and the bandwidth of a light corpuscle child module 
broadband-izes. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the top view showing the configuration of the light corpuscle child 
module of this invention. 

[Drawing 2] The flexible wiring substrate used for the light corpuscle child module of 
this invention is shown, (a) is a top view and (b) is end view. 
[Drawing 3] It is the sectional view of a microstrip line substrate. 
[Drawing 4] It is the sectional view of a KOPURENA track substrate. 
[Drawing 5] It is the representative circuit schematic which expressed the signal 
propagation path of the light corpuscle child module of this invention in simple. 
[Drawing 6] It is the top view showing the configuration of the light corpuscle child 
module of the conventional example. 

[Drawing 7] It is the representative circuit schematic which expressed the signal 
propagation path of the light corpuscle child module of the conventional example in 
simple. 

[Description of Notations] 

l: Semiconductor laser 

2- The 1st substrate 

3: KOPURENA track 

4: Thin film resistor 

5: Carrier 

6: Package 

7- Modulating signal 

8: The 2nd substrate 

9: KOPURENA track 

10: Flexible patchboard 

11: Copper foil 

12: Insulator 

13: Lens 

14: Optical fiber 

15: Photodiode 



[Drawing 1] 




[Drawing 3] 
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[Drawing 6] 




[Drawing 7] 



